(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(11) EP 1 111 709 A1 

EUROPEAN PATENT APPLICATION 



(43) 


Date of publication: 


(51) IntCI/: H01 P 11/00, H01 P 1/205 




27.06.2001 Bulletin 2001/26 




(21) 


Application number: 00660218.9 




(22) 


Date of filing: 29.11.2000 




(84) 


Designated Contracting States: 


(72) Inventor: Haapakoski, Ari 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


92430 Paavola (Fl) 




NIC NLPTSETR 






Designated Extension States: 


(74) Representative: Antila, Harri Jukka Tapani et al 




AL LT LV MK RO SI 


Kolster Oy Ab, 






P.O. Box 148, 


(30) 


Priority: 01.12.1999 Fl 992581 


Iso Roobertinkatu 23 


00121 Helsinki (Fl) 


(71) 


Applicant: ADC Telecommunications Oy 






90500 Oulu (Fl) 





(54) Method of manufacturing the inner conductor of a resonator, and inner conductor of a 
resonator 



(57) The invention relates to a method of manufac- 
turing an inner conductor of a resonator, and an inner 
conductor (18) of a resonator comprising a first end 



(1 8a) and a second end (18b), which is free. The inner 
conductor is deep-drawn from a uniform, electrically 
conductive blank. 
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Description 

FIELD OF THE INVENTION 

[0001] The invention relates to manufacturing an in- 
ner conductor of a resonator. 

BACKGROUND OF THE INVENTION 

[0002] Resonator structures of a high frequency area, 
a radio frequency area in particular, are used e.g. in 
base stations of mobile telephone networks. Filters may 
utilize resonator structures e.g. as adapting and filtering 
circuits in transmitter and receiver units of the base sta- 
tions. 

[0003] A resonator structure comprises an inner con- 
ductor of the resonator attached to an attachment sur- 
face, which in practice most often is an end, such as a 
bottom or a cover, of a housing structure serving as an 
outer conductor of the resonator structure. The inner 
conductor is thus short-circuited to the attachment sur- 
face, i.e. in practice to the outer conductor. A short- 
circuited end of the inner conductor, at which the inner 
conductor is thus short-circuited to the outer conductor, 
is also called an inductive end owing to the fact that sig- 
nal coupling at the short-circuited end is mainly carried 
out inductively. 

[0004] At a second end of the inner conductor, the in- 
ner conductor is galvanically separated from the outer 
conductor, so this end is the "free" end of the inner con- 
ductor. The free end of the inner conductor is also called 
a capacitive end of the inner conductor owing to the fact 
that signal coupling at this end is mainly carried out ca- 
pacitively. The outer conductor and the inner conductor 
located within a section defined by the outer conductor 
togetherform a resonance circuit. In practice, the reso- 
nator structures often comprise a plurality of circuits, i. 
e. the resonator structure comprises several pairs com- 
prising an inner conductor and an outer conductor, i.e. 
each section formed by the outer conductor comprises 
a separate inner conductor. The resonance circuits of a 
multi-circuit resonator structure together form a desired 
frequency response for the resonator structure. 
[0005] Normally in a coaxial resonator, the inner con- 
ductor of the resonator is a straight wire or a pin attached 
only to the bottom of the resonator. Such a resonator is 
long and thus takes a lot of space. The resonator pin is 
quite easy to manufacture. The problem then is, how- 
ever, how to adjust the coupling of the resonator since 
it is difficult to attach such. a controlling element to the 
resonator pin that would enable the resonator to be eas- 
ily coupled to e.g. an adjacent resonator. Furthermore, 
the capacitive coupling provided by the wire-like inner 
conductor is poor. 

[0006] In order to decrease the space required by the 
resonator, for instance a helix coil is used as the inner 
conductor, in which helix coil the same operational 
length fits into a shorter space since the resonator in the 



helix resonator is formed as a coil. The helix coil is, how- 
ever, difficult to manufacture. A further drawback is that 
it is extremely diff icult to attach to the helix coil a coupling 
wire or other such projection necessary when the cou- 

5 pling between two resonance circuits is to be adjusted. 
A further problem with the helix resonators is the diffi- 
culty to support them and carry out the temperature 
compensation. An inner conductor implemented by uti- 
lizing a helix coil cannot provide a high-quality capacitive 

10 coupling. 

[0007] A known solution for controlling the resonance 
frequency of a resonator circuit is a solution wherein an 
adjuster bolt located in the cover of a filter serves as the 
frequency controlling element, and the distance of the 

15 adjuster bolt with respect to the free end of the resonator 
located in a section under the cover is adjusted by turn- 
ing the bolt. The solution is not the best possible one 
since it requires additional structures on the outer sur- 
face of the housing. A further problem is that the adjuster 

20 bolt requires that the cover of the filter should be thick 
or the cover should at least comprise a thicker section 
to enable threads to be provided on the cover for the 
adjuster bolt, or, alternatively, to enable a nut-like part 
witb-threads attached to the cover to be used. The cover 

25 has to be thick particularly because it also needs to be 
rigid in order to prevent the distance of the frequency 
controlling element in the cover with respect to the res- 
onator from changing after the controlling procedure 
and from further causing the capacitance, and thus the 

30 resonance frequency, to change in an undesired man- 
ner. 

BRIEF DESCRIPTION OF THE INVENTION 

35 [0008] An object of the invention is thus to provide a 
method of manufacturing an inner conductor of a reso- 
nator, and an inner conductor so as to enable the above- 
mentioned problems to be alleviated. This is achieved 
by a method disclosed in the introduction, characterized 
40 by manufacturing at least part of the inner conductor 
from a uniform, electrically conductive material blank by 
utilizing a deep-drawing method wherein the blank is 
struck or pressed with a tip of an impact device, whereby 
during each stroke or pressing, the tip draws more and 
45 more blank material in the direction of the stroke. 

[0009] The invention further relates to an inner con- 
ductor of a resonator comprising a first end and a sec- 
ond end, which is free. 

[0010] The inner conductor of the invention ischarac- 
50 terized in that at least part of the inner conductor is deep- 
drawn from a uniform, electrically conductive blank. 
[0011] Preferred embodiments of the invention are 
disclosed in the dependent claims. 
[0012] The idea underlying the invention is that the 
55 inner conductor is manufactured by utilizing a deep- 
drawing method. 

[001 3] Several advantages are achieved by the meth- 
od and inner conductor of the invention. The deep-draw- 
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Figure 7 shows a deformation area, and 
Figure 8 shows the deformation area in closer de- 
tail. 

s DETAILED DESCRIPTION OF THE INVENTION 



ing method enables the inner conductor and a flange 
located at the free end thereof to be manufactured vir- 
tually simultaneously. In addition, a potential projection 
or a site for the same can be manufactured in connection 
with manufacturing the inner conductor. The drawing 
method is a quick and low-cost way to manufacture in- 
ner conductors. The drawing method enables flanges 
and projections for the inner conductors to be manufac- 
tured that are all integrated in the same uniform material 
piece. Therefore, the inner conductor is mechanically 
strong. 

[0014] Since the inner conductor is deep-drawn, the 
surface of the inner conductor is extremely smooth, 
which enables the inner conductor to be readily coated 
e.g. with silver. Thanks to the smoothness of the sur- 
face, the surface area to be coated is smaller than it 
would be if the surface was uneven. It thus takes less 
coating material to coat an even surface than an uneven 
one. 

[0015] An inner conductor manufactured by utilizing 
the deep drawing method has a small surface resist- 
ance, so the electric loss of the resonator remains small 
and the Q factor of the resonator can be retained good. 
[0016] A further advantage of the deep drawing meth- 
od is that the inner conductor can be manufactured e.g. 
from a copper blank, in which case the resulting inner 
conductor does not necessarily have to be coated. The 
inner conductor manufactured of copper is attached by 
a specific sleeve, which means that the inner conductor 
made of copper does not have to be mechanized for the 
screw threads in a fixing screw. 

[001 7] Since it is possible to attach the inner conduc- 
tor by a sleeve, the thickness of the walls of the inner 
conductor can be retained small, which gives a light- 
weight inner conductor. The advantage provided by the 
inner conductor being light is that it is highly tolerant e. 
g. of vibration. Consequently, external vibration does not 
easily cause the inner conductor to move or become de- 
tached. The structure and attachment of the inner con- 
ductor thus enable intermodulation noise to be reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The invention is now described in closer detail 
in connection with the preferred embodiments and with 
reference to the accompanying drawings, in which 

Figure 1 shows a resonator comprising an inner 
conductor of the invention, 

Figure 2 shows a first preferred embodiment of the 
inner conductor, 

Figure 3 shows a resonator structure, 
Figures 4a to 4d show a deep-drawing method uti- 
lized in manufacturing the inner conductor, 
Figure 5 shows a second preferred embodiment of 
the inner conductor, 

Figure 6 shows a third preferred embodiment of the 
inner conductor, 



[0019] Figure 1 shows a resonator 1 comprising a 
housing structure made of a conductive material and 
comprising walls 2a, 2b, 2d forming a section 15. The 

10 resonator further comprises in the housing structure at 
least one inner conductor 18 of the resonator made of 
a conductive material and located in the section 1 5. The 
resonator forms a resonance circuit. As its extreme 
ends, the inner conductor 1 8 comprises a first end 18a 

15 and a second end 1 8b, which is preferably the free end 
1 8b, i.e. the end which is not short-circuited. The inner 
conductor 18 is at least partly manufactured by deep- 
drawing. The resonator structure is preferably used in 
e.g. resonator filters. 

20 [0020] The first end 1 8a of the inner conductor 1 8 of 
the resonator refers to the area of the resonator from 
which the resonator is attached to the bottom of the sec- 
tion ISthereoU.e. a bottom 2b of the housing structure, 
thejxottom representing the ground potential like the 

25 rest of the housing structure 2a, 2b, 2d. The second end 
of the resonator, such as the free end 18b, is in turn di- 
rected towards the housing structure 2a. To be more 
precise, the free end is most preferably directed towards 
a cover 2a of the housing structure, i.e. the cover 2a of 

30 the section, which comprises at least one aperture 2g. 
Through the aperture, a tool can be placed inside the 
housing to control the resonator. 
[0021 ] The free end 1 8b of the inner conductor 1 8 of 
the resonator is located at a short distance from the cov- 

35 er 2a. The distance is preferably 2 to 1 0 mm. If neces- 
sary, the free end 1 8b can be supported against the cov- 
er 2a of the housing by a device, provided that the device 
is not electrically conductive. 

[0022] Figure 1 shows that the inner conductor 1 8 of 
40 the resonator comprises at the free end 1 8b a device 32 
whose surface is directed towards the housing structure 
2a. Figure 2 shows the shape of the device 32 in greater 
detail. 

[0023] As seen from the direction of the cover 2a, the 
45 device 32 preferably has a circular shape. The device 
32 is preferably located closer to the free end than the 
short-circuited first end 18a coupled to the bottom 2b 
which is in the ground potential. It can also be seen from 
Figure 2 that the device 32 comprises an opening 206 
so travelling from the free end 18b of the inner conductor 
all the way to the end 1 8a at least partly through the 
inner conductor 18 manufactured by deep-drawing. 
[0O24] The device 32 increases the surface area of 
the inner conductor of the resonator. The surface of the 
55 device 32 is directed towards the housing structure 2a. 
An increase in the cross-sectional area increases the 
capacitance between the area next to the second end 
18b of the inner conductor of the resonator and the 
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housing structure 2a. According to a known formula, the 
increase in capacitance has a lowering effect on reso- 
nance frequency, which enables the increase in reso- 
nance frequency otherwise caused by the shortening of 
the inner conductor of the resonator to be compensated 
for. The surface area of the device 32 directed towards 
the housing structure 2a is preferably larger than the 
cross-sectional area of the inner conductor 1 8 of the res- 
onator. It is further to be noted that the device 32 and 
the inner conductor 18 of the resonator are manufac- 
tured from the same material piece. In practice, the de- 
vice 32 is manufactured in connection with manufactur- 
ing the inner conductor 18 of the resonator. 
[0025] Furthermore, the resonator 1 comprises a fre- 
quency controlling element 42 made of a conductive 
material for controlling the resonance frequency of the 
resonance circuit. The frequency controlling element 42 
is a part of the same integrated whole comprising the 
inner conductor of the resonator and the device 32. The 
frequency controlling device 42 is a projection 42 pro- 
jecting from the device 32, and the resonance frequency 
of the resonance circuit can be controlled by adjusting 
the distance of the projection 42 with respect to the 
housing structure 2a. The frequency controlling element 
42 can be a narrow material strip manufactured from the 
same material piece as the inner conductor 18 of the 
resonator 1. In practice, the frequency controlling ele- 
ment 42 is manufactured in connection with manufac- 
turing the inner conductor 1 8 of the resonator 1 . The fre- 
quency controlling element 42 is made of an electrically 
conductive material. 

[0026] Figure 3 shows a resonator structure compris- 
ing three resonators coupled to each other. The resona- 
tor structure may serve as a filter, for example. The res- 
onator structure comprises a housing structure 2a to 2d 
made of a conductive material and comprising sections 
14, 15 and 16. Each resonator comprises a separate 
inner conductor 1 8 manufactured by deep-drawing. 
[0027] Figure 3 shows that the resonator structure 
comprises a coupling aperture 150 in the wall 2d be- 
tween the sections 14 and 15 through which the reso- 
nators in the sections 1 4 and 1 5 are enabled to be cou- 
pled to each other. The resonator structure further com- 
prises a coupling aperture 150 in the wall 2d between 
the sections 15 and 16 through which the resonators in 
the sections 15 and 16 are enabled to be coupled to 
each other. 

[0028] Figure 3 shows that each inner conductor 18 
comprises a separate device 32 for increasing the 
cross-sectional area of the inner conductor of the reso- 
nator. In addition, each inner conductor 18 comprises a 
separate element 42. The device 32 is shaped like a 
sheet or a plane. The device 32 can be assumed to form 
a first electrode of a capacitor. A second electrode of the 
capacitor is formed by the cover 2a of the housing. The 
device 32 is made of metal or some electrically conduc- 
tive mixture. The device 32 typically has a thickness of 
a few millimetres at most. The surface of the device 32 



is preferably at an angle of 90 degrees with respect to 
the longitudinal axis of the inner conductor. 
[0029] As was stated above, the frequency controlling 
element 42 located in the inner conductor of the reso- 

5 natorcan be used for controlling the resonance frequen- 
cy of the resonance circuit. The frequency controlling 
element 42 is manufactured from the same integrated 
whole as the device 32 attached to the inner conductor 
of the resonator. The resonance frequency of the reso- 

10 nance circuit can be controlled when the distance of the 
frequency controlling device 42 projecting from the de- 
vice 32, i.e. the projection, with respect to the housing 
structure is changed. 

[0030] The inner conductor of the invention can be 

15 used e.g. in resonator filters used e.g. in radio transmit- 
ters, receivers or transceivers, such as base stations in 
a cellular radio network. In such a case, it is obvious that 
the resonator filter also has a connection to an antenna, 
and an RX connection, from which the signal is supplied 

20 to a receiver of a base station, and a TX connection, to 
which the signal is supplied from e.g. a transmitter of 
the base station. The present invention can also be ap- 
plied to another radio transceiver or device than the 
base, station of a cellular radio network. 

25 [0031 ] Figures 4a to 4d show the basic idea of a man- 
ufacturing process of an inner conductor. Figure 4a 
shows an impact device 100 performing a to-and-fro 
motion according to arrow 110. A material piece, i.e. a 
blank 200, is arranged underneath the device 100 to be 

30 machined by the device 1 00 when a tip 1 01 of the device 
strikes the material piece. As a result from the machin- 
ing, a cavity or a hole is formed in the blank material. 
The material piece can be brought to the device by a 
conveyor, for example. The blank can be of a size of 1 0 

35 cm by 10 cm, for example. The blank is typically less 
than one millimetre thick. 

[0032] Figure 4b shows that as the tip 101 of the de- 
vice 1 00 strikes the material piece, it first forms a small 
cavity 201 on the upper surface of the piece. As the tip 

40 hammers the material piece, it penetrates deeper and 
deeper into the piece. When the tip 1 01 strikes the cav- 
ity, the tip 101 draws and stretches the material on the 
edges of the cavity in the direction of the cavity being 
formed, in which case the thickness of the material 

45 changes at the drawing and stretching point. 

[0033] Figure 4c shows that the tip 1 01 has struck the 
piece 200 so many times that a short projection 204 has 
been formed on the lower surface 203 of the piece as a 
result of the pulling force caused by the strokes. During 

so each stroke or pressing, the tip draws more and more 
blank material in the direction of the stroke; this is shown 
by arrow 120. 

[0034] Figure 4d shows that the material projection 
204 has reached a desired length, in which case a next 
55 blank is arranged underneath the tip 101. In practice, 
the cavity 201 forms an opening 206 whose first end is 
located at an end 205 of a projection 209. The projection 
209 forms an inner conductor. It is not necessary to man- 
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ufacture the inner conductor entirely by deep-drawing; 
however, the inner conductor is preferably manufac- 
tured entirely by deep-drawing. Figure 4d further shows 
a broken line 208 around the opening 206 along which 
the material piece is, for example, cut off the blank. The 
material part 207 around the opening 206 forms the de- 
vice 32, i.e. a flange, in the resonator. 
[0035] if necessary, some blank material is thus left 
around the cavity or the hole. About the same amount 
of blank material is (eft all around the cavity or the hole. 
The flange can be cut in the shape of a circle, for exam- 
ple. The flange forms the device 32 for increasing ca- 
pacitance. The flange can be cut, for example, such that 
only a narrow strip remains in the flange to be used in 
controlling the frequency. 

[0036] Figure 5 shows the inner conductor 1 8 manu- 
factured by deep-drawing and having the shape of a 
tube or a sleeve. The free end 18b of the inner conductor 
shown in the figure is at least partly open, so a control- 
ling element can be attached thereto if necessary to en- 
able frequency to be controlled, for example. The diam- 
eter of the inner conductor may vary in different parts of 
the conductor. 

[0037] The free end 1 8b of the inner conductor shown 
in Figure 5 comprises an opening 206 passing through 
the first end 1 8a of the inner conductor. Figure 6, in turn, 
shows an innerconductor comprising atthe first end 1 8a 
an opening 206a which does not, however, pass through 
the free end 1 8b but the free end is closed. 
[0038] Figure 7 shows an inner conductor 21 manu- 
factured by utilizing the deep drawing method and locat- 
ed in the opening passing through an attachment sur- 
face structure 4. The inner conductor 21 is attached to 
the attachment surface structure 4 by an expander 1 30 
brought inside the inner conductor, which in practice is 
the cavity shown in Figure 6, through the opening pass- 
ing through the attachment surface structure 4. A wall 
21 1 of the inner conductor is pressed against the rim of 
the opening passing through the attachment surface 
structure 4. The expander is a sleeve. 
[0039] Figure 8 shows point 1 50 of the inner conduc- 
tor 21 shown in Figure 6 in closer detail. In said embod- 
iment, the attachment of the inner conductor is carried 
out such that the wall 211 of the innerconductor 21 sur- 
rounding an inside area 210 of the inner conductor 21 
is pressed against the rim of the opening passing 
through the attachment surface structure 4 only over a 
section of the passing-through area where the wall 21 1 
surrounding the inside area 210 of the inner conductor 
21 and the rim of the opening passing through the at- 
tachment surface structure meet. 
[0040] In a preferred embodiment, the attachment of 
the inner conductor is such that the wall 21 1 of the inner 
conductor 21 surrounding the inside area 21 0 is pressed 
by the expander 130 against the rim of the opening 
passing through the attachment surface structure 4 to 
the attachment surface 4 on the side facing the inner 
conductor 21 . The aforementioned pressing point is de- 



noted as a pressing point 301 in Figure 8. Furthermore, 
in a preferred embodiment, the other side may also be 
tightened as well, so a second pressing point 302 is thus 
located on the opposite side of the attachment surface 

s structure to that where the inner conductor is located. 
[0041] Figure 8 further shows that one or more points 
401 , 402 are provided between the rim of the opening 
and the wall of the inner conductor where the distance 
between the rim of the opening and the wall of the inner 

10 conductor is shorter than elsewhere. The aforemen- 
tioned pressing points 301 , 302 are thus formed exactly 
at the heights of the points 401 , 402 mentioned above, 
where said distance is thus at its shortest. 
[0042] Referring to Figures 7 and 8 in particular, it is 

15 stated that the diameter of the expander 1 30, the diam- 
eter of the inside area 210 of the inner conductor 21, the 
outer diameter of the wall 211 surrounding the inside ar- 
ea 210 of the inner conductor 21 , and the diameter of 
the opening passing through the attachment surface 

20 structure 4 have been chosen such that the expander 
130 arranged in its place generates a deformation 400 
in the area surrounding the rim of the opening in the at- 
tachment surface structure 4. As to the deformation 400 
generated in the attachment surface structure 4 in par- 

25 ticular, it can be stated that the deformation 400 does 
not necessarily have to be a discernible elevation. A de- 
formation 500 is also generated in the wall of the inner 
conductor surrounding the inside area of the innercon- 
ductor. 

30 [0043] The expander 130 is flexible in a radial direc- 
tion, in which case when arranged in place, it generates 
a tension which does not break structural parts that 
come into contact with the expander. The expander pref- 
erably comprises a longitudinal opening 800 passing 

35 therethrough, which makes the expander sleeve-like 
and, thus, flexible. 

[0044] Although the invention has been described 
above with reference to the example according to the 
accompanying drawings, it is obvious that the invention 
40 is not restricted thereto but can be modified in many 
ways within the scope of the inventive idea disclosed in 
the attached claims. 



45 Claims 

1 . A method of manufacturing an inner conductor (1 8) 
of a resonator, characterized by 

manufacturing at least part of the inner con- 
so ductor (18) from a uniform, electrically conductive 
material blank by utilizing a deep-drawing method 
wherein the blank is struck or pressed with a tip of 
an impact device, whereby during each stroke or 
pressing, the tip draws more and more blank mate- 
55 rial in the direction of the stroke. 

2. A method as claimed in claim 1, characterized in 
that at a first end (18a), the inner conductor com- 
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prises an opening (206) which is expanded when 
the inner conductor is being attached. 

3. A method as claimed in claim 1 , characterized in 
that at the first end (1 8a), the inner conductor com- 
prises an opening (206) which is expanded in a ra- 
dial direction in order to attach a wall of the inner 
conductor to an attachment structure. 

4. A method as claimed in claim 1 , characterized in 
that at the first end (1 8a), the inner conductor com- 
prises an opening (206) which is expanded in order 
to generate a deformation, whereby the inner con- 
ductor becomes attached to the attachment struc- 
ture. 

5. A method as claimed in claim 1 , characterized by 

striking with the tip in order to form a cavity or a hole 
in the blank material. 

6. A method as claimed in claim 1 , characterized by 
leaving some blank material around the cavity orthe 
hole. 

7. A method as claimed in claim 1 , characterized by 
cutting, after the deep-drawing, the inner conductor 
off the blank such that some blank material remains 
around the cavity orthe hole. 

8. A method as claimed in claim 1 , characterized by 
manufacturing, during the deep-drawing, a flange 
at a potentially free end of the inner conductor, the 
flange being made of the same material as the inner 
conductor. 

9. A method as claimed in claim 1 , characterized by 
cutting, after the deep-drawing, the inner conductor 
off the blank such that about the same amount of 
blank material remains all around the cavity or the 
hole. 

10. A method as claimed in claim 1, characterized by 
manufacturing, during the deep-drawing, a sub- 
stantially plane-like flange at the end of the inner 
conductor which is to be the free end of the inner 
conductor. 

11. A method as claimed in claim 1 , characterized by 
manufacturing, during the deep-drawing, a sub- 
stantially plane-like flange at the end of the inner 
conductor which is to be the free end of the inner 
conductor, the flange being cut in the shape of a 
circle after the deep-drawing. 

12. A method as claimed in claim 1 , characterized by 
manufacturing, during the deep-drawing, a sub- 
stantially plane-like flange at the end of the inner 
conductor which is to be the free end of the inner 



conductor, the flange being used for increasing ca- 
pacitance. 

13. A method as claimed in claim 1 , characterized by 
s manufacturing, during the deep-drawing, a sub- 
stantially plane-like flange at the end of the inner 
conductor which is to be the free end of the inner 
conductor, and cutting a projection in the flange to 
enable frequency of the resonator to be controlled. 

10 

14. A method as claimed in claim 1 , characterized by 
cutting, after the deep-drawing, a projection at the 
end of the inner conductor which is to be the free 
end of the inner conductor, and controlling the fre- 

15 quency of the resonator by utilizing the projection. 

15. An inner conductor (18) of a resonator, comprising 
a first end (18a) and a second end (18b), which is 
free, characterized in that 

20 at least part of the inner conductor (18) is 

deep-drawn from a uniform, electrically conductive 
blank. 

1 6. ^An inner conductor as claimed in claim 1 5, charac- 
25 terized in that at the first end (1 8a), the inner con- 
ductor comprises an opening (206) for an expander 
(130) arranged for attaching the inner conductor. 

17. An inner conductor as claimed in claim 15, charac- 
30 terized in that at the first end (1 8a) f the inner con- 
ductor comprises an opening (206) for an expander 
(130) arranged for attaching the inner conductor 
such that the expander is used for pressing and at- 
taching a wall of the inner conductor to an attach- 

35 ment structure in a radial direction. 

1 8. An inner conductor as claimed in claim 1 5, charac- 
terized in that at the first end (1 8a), the inner con- 
ductor comprises an opening (206) for an expander 

40 (130) arranged to generate a deformation in order 
to attach the inner conductor to an attachment 
structure. 

19. An inner conductor as claimed in claim 15, charac- 
45 terized in that the inner conductor (1 8) is made of 

an electrically conductive material and at the free 
end, the inner conductor (1 8) comprises a substan- 
tially plane-like, deep-drawn device (32) manufac- 
tured from the same material piece as the innercon- 
50 ductor. 

20. An inner conductor as claimed in claim 15, charac- 
terized in that at the free end, the inner conductor 
(18) comprises a device (32) for increasing capac- 

55 itance, the device (32) being made of the same ma- 
terial as the inner conductor. 

21. An inner conductor as claimed in claim 15, charac- 
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terized in that at the free end, the inner conductor 
(18) comprises a device (32) for increasing capac- 
itance, the device (32) being deep-drawn at the 
same time as the inner conductor. 

22. An inner conductor as claimed in claim 1 5, charac- 
terized in that at the free end, the inner conductor 
(18) comprises a frequency controlling element 
(42), which is manufactured from the same material 
piece as the inner conductor. 

23. An inner conductor as claimed in claim 1 5, charac- 
terized in that at the free end, the inner conductor 
(18) comprises a frequency controlling element 
(42), which has been deep-drawn in connection 
with the deep-drawing of the inner conductor. 

24. An inner conductor as claimed in claim 1 5, charac- 
terized in that the inner conductor (18) comprises 
an opening (206) extending through the conductor 
in the longitudinal direction of the conductor. 

25. An inner conductor as claimed in claim 15, charac- 
terized in that at the free end, the inner conductor 
(18) comprises a plane-like device (32) and an 
opening (206) extending through the conductor in 
the longitudinal direction of the inner conductor and 
located at the free end of the inner conductor at the 
middle point of the surface of the device (32). 

26. An inner conductor as claimed in claim 1 5, charac- 
terized in that the inner conductor (18) comprises 
a housing structure around it, and at the free end, 
the inner conductor comprises a plane-like device 
(32) whose surface is directed towards the housing 
structure, the surface area of the surface being larg- 
er than the surface area of the cross-sectional area 
of the inner conductor. 

27. An inner conductor as claimed in claim 1 5, charac- 
terized in that the inner conductor (18) is an inner 
conductor of a high frequency resonator filter. 

28. An inner conductor as claimed in claim 1 5, charac- 
terized in that the inner conductor (1 8) is located at 
a resonator filter in a transceiver of a base station. 
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